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ESC Effectiveness nh
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people saving peop|e

~

— German Government Statistics Office

. Estimates based on statistical analyses

« Reductions in side-impacts, rollover crashes, and average
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Swedish Nat. Road Administration N i'SCI

(T| N gval I , et al ) people saving people

« Swedish crash data

person

— Cars of similar/identical make model were used:; 1998 to

laYaVaVa ] |

4

« ESC effectiveness estimates based on statistical analyses

— Snow / Ice: Atleast a 12.1% reduction*

(both front- and rear-wheel drive), especially on low-mu
surfaces

*Lower bound of the 95% confidence limit 4 ;4 05, page s
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European Accident Causation Survey nh il
(SfeI’CO, et al ) people saving peop|e

. Potentlal ESC effectiveness based on statlstlcal analyses of

Investigated
:@lﬁa:l:a%idgnﬁﬂg@:
. If accident causation was “loss of vehicle control”, the

pr— ey

'l r*" r 1 'l
~—Dbenerlits of 5C are expected to be even more apparent

— Injury accidents: 42%
-~ — Fatal accidents: 67/%
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Toyota nh'

(Ag a, et a.l ) people saving peop|e

« Japanese crash data

ompiled by the Institute for Traffic Accident Researc

e ™ ~ —~ A 1~ — A DI A
Al1(] LJAadlad AlladalVvSIiS (11T ARLJA

4 A Y 7

— 3 popular Toyota passenger cars were considered

Estimates based on statistical analvses

— 30% reduction in head-on collisions with other vehicles

(for single car crashes and head-on collisions)
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NHTSA nh

(Dang) people saving people

« Examined single vehicle crashes

« Two sources of data
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Insurance Institute for nh
H I g hWay Safety people saving peop|e

. Calculated fatal crash risk per registered vehicle for

. Found that:

_ - . . 0

— Risk for all fatal vehicle crashes reduced by 34%

— Saving 7,000 lives per year
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ESC Effectiveness -
Summary
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How ESC Helps:
P nhtsc

Untripped Rollover Reduction pmpm.v.m peome
-_f\l'\ 1 1 1M kl --CIA\ _Iﬁ FraW Y V4
o eSt using | oA FISTNNOOK
W _W_N 1
« ESC can be tuned to prevent two whee
1Ift in NHTSA Fishhoo
1 i N I\  FOENENLWAWSEAN

— Not all tunings will prevent untripped rollover

— Requires aggressive front wheel braking

V= W A T - P IS VYS VISP [ T Ve '}

o Uﬂ'i’ipp@u rotiovers represent a sma
O

Dl1elnl

percentage or tne rolover crasn pr

e
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How ESC Helps:
p nhtsc

Transient Oversteer Reduction pmpm.v.m peome

r\ o N \I1 NNV N [T} Fa r\:v'\ r O Mmoo o r\N N\ vV
e |E€ST USINg Variant ot single sine steet

— NHTSA has selected

« Thought to be important mechanism for

L] -
S VAN 7179\ T 1 M 7\ T VST W

prevention or crasnes

UVvCl DLCCI
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Example:
Transient Oversteer (disabled ESC) nhtSﬂ

2004 Volvo XC 90

ESC Disabled

SWA = 130 degrees





Example:
Effect of ESC (enabled ESC) nhtspap

2004 Volvo XC 90

ESC Enabled

SWA = 300 degrees
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How ESC Helps:
Excessive Understeer Reduction
Plan to develop test in future
hought to be important mechanism for
- crashes

'IAIA 7~ V- S VN1
e

09 June 05, page 16




How ESC Helps: nhise

SlOWS Veh ICIe DOW” people saving people

prevention of crashes
; owina d .

some crashes

-~ = Magnitude of effect not known
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How ESC Helps
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Program Objectives

out of control (spinout) due to transient
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— Objective satisfied, will discuss later
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worked upon later
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Program Approach
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Five Maneuvers nh
Performed With A Steering Machine

people saving peop|e
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o 0.7 Hz Increasing Amplitude Sine
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Test Conditions nh

people saving peop|e

- e ESC enabled and disabled

e lestsurface

— Dry, high-mu asphalt

driven up a 1% grade

« Nominal load

mlnlvan station Wagon or CI‘OSSOVGF vehlcle
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Maneuver Description nh
Slowly Increasing Steer people saving peome

1 oA\ IArt
Y LOW StV ElLl V
® =9 DG V-G Yy

fi 545 = Steering angle at lateral accel eration of 0.35p (raw)
iy 53z = Time when at lateral acceloration reaches 0.55g

Steering from 1y to ty 55 was performed at 13,5 degrsec

— Data is required by all
-~ other maneuvers

: Lin thi I
— Must first be corrected for
-~ rolleffects

« Driver attempts to maintain
constant vehicle speed via
throttle modulation

— 50 mph
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Maneuver Description nh
0.7 HZ Slne Wlth DWE” peopleslvmq people

Hz, but with a 500 ms pause

« Severity increased with SWA

1/ ey aY | ] - \
U ' ()Qg AY from SIS?

— Lowest SWA: 1.5%d; 3, avtrom sis»

— Highest SWA: 270 deg or
6.5*d, 5, Ay rom sis» WHiChever is

Handwheel Angle

« 50 mph entrance speed
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Maneuver Description nh
0.7 Hz Increasing Amplitude Sine NNTS<e

. Dropped throttle

) [Wa¥alla a¥a 110 A~ A |
LUl ALVl Ul UI1IC 2 /72 VUYyLUuUIC 1o ]

1.3 times that of the 15 Y2 cycle

— Increments of 1.0*d, 4, oy wom sis»

Handwheel Angle

alV.Via nd aYa N /\ "
\J VYV \/ \/ .

*d.

— Highest 2"d Steer SWA:

297N Ao Aar A KX
39 rom

whichever is greater
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Maneuver Description nh
Yaw Acceleration Steering Reversal pmpm.v.m peome

-~ « Maneuver adapts to the vehicle

being evaluated rather than

Hambwhesl Angle

« Steering reversals both initiated

a Yl L a aV¥a WIEd 2 AW A
)ICVCILILY 111 1rcaoscu vwitll ovves ]

— Increments of 1.0*d, 4, oy rom siss

— s VA: ] )
OW A . . n?g AY from SIS?

— Highest SWA: 270 deg or

TAY i VA »

O.9 Ug 35 Av from SIS?

greater

-~ - 500deg/sramp rates
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Maneuver Description nh
Yaw Accel Steering Reversal w/Pause  poople vuing peome

« Maneuver adapts to the vehicle being
~evaluated rather than relying onone ...
frequency :

St aya .e -'. .-- -e

Handwhael Angle

yaw rate, 2"9 reversal at peak yaw

. Increased dwell after second yaw rate
peak gives the vehicle more time to
respond to the second peak SWA

Severitv increased with SWA

— Increments of 1.0*d

0)
owect S\ WA 1 BE*Ad
\¥ ) A\ ) I \. JL.J U

\'A' L JVYV

02 AV vnmCIC‘l
V. oy AT 1ol oro™

|
= 0.3g AY from SIS?

o

wiremssy WHIChever is greater
— 500 deg/s ramp rates
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Program Approach nh

people saving peop|e

:‘l-.-.I-IIILL‘-_-IIPI.lﬂ-l"ﬂ_.FL"III'FI.IPIIIL_‘IIII

aValalFalh EaYaldal dadlkh faY diataYal a
[ CTCOC IAUVLUI O 11Ul TAauli

severltv performability, and repeatability for a

-~ broad range of vehicles
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2005 Testing nhtses
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— NHTSA: 24 vehicles

« NHTSA hopes to have a more well-defined

el eriio o] v 1
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Pass/Fail Criteria nh

people saving peop|e

« Vehicle must still be responsive

— E.g., Must achieve a minimum lateral

— Proposed magnitude: 12-feet

« NO two-wheel lift

« No tire debeading or rim-to-pavement

contact
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What is a “ Spinout”
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What Is a* Spinout” nhtsc

people saving people
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What is a “Spinout” nh
Preliminary NHTSA Definition pmp|m.m peome

;.II U Er

- Percenty ., =100* G=———= E
Peak . - £

Peak @ E

09 June 05, page 34




Aa A
o

(@) I:JCv

wvawirhse
people saving people

nh

What is a “ Spinout”
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